Alteration of substrate specificity of valine dehydrogenase from Streptomyces albus.
The catabolism of branched chain amino acids, especially valine, appears to play an important role in furnishing building blocks for macrolide and polyether antibiotic biosyntheses. To determine the active site residues of ValDH, we previously cloned, partially characterized, and identified the active site (lysine) of Streptomyces albus ValDH. Here we report further characterization of S. albus ValDH. The molecular weight of S. albus ValDH was determined to be 38 kDa by SDS-PAGE and 67 kDa by gel filtration chromatography indicating that the enzyme is composed of two identical subunits. Optimal pHs were 10.5 and 8.0 for dehydrogenase activity with valine and for reductive amination activity with alpha-ketoisovaleric acid, respectively. Several chemical reagents, which modify amino-acid side chains, inhibited the enzyme activity. To examine the role played by the residue for enzyme specificity, we constructed mutant ValDH by substituting alanine for glycine at position 124 by site-directed mutagenesis. This residue was chosen because it has been considered to be important for substrate discrimination by phenylalanine dehydrogenase (PheDH) and leucine dehydrogenase (LeuDH). The Ala-124-Gly mutant enzyme displayed lower activities toward aliphatic amino acids, but higher activities toward L-phenylalanine, L-tyrosine, and L-methionine compared to the wild type enzyme suggesting that Ala-124 is involved in substrate binding in S. albus ValDH.